Introduction
In the sciences dealing with mind and brain, there has been over the past few decades, a steady accumulation of parallel bod~es of knowledge. These swollen bodies of knowledge exist as it were in thought-tight compartments, each with its own cluster of research workers specialized vocabularies and characterist ic concepts. Two such compartments are those of Neurophysiology and Psychoanalysis. In both these areas there has been considerable interest in the phenomenon of consciousness and its levels or varieties in sleep and dreams, and in attention 'and focal interest. In Neurophysiology these phenomena have recently been investigated in connection with the functioning of the Reticular Activating System; in Psychoanalysis they are dealt with for the most part in the Psychonalytic language of mental "economics", i.e. employing such concepts as libido, free psychic energy, ego and object libido, cathexis and countercathexis etc. It is possible that if the language of one compartment could be intelligibly translated into the language of the other, a mutual enrichment would result.
In this paper some such cross translation will be attempted along the following lines: firstly, some clinical aspects of disorders of interest will be outlined· these interest disorders will then be interpreted in the language of Neurophysiology and Psychoanalysis respectively; finally an attempt will be made to demonstrate that some aspects of what the psychoanalysts speak of as Ego Function and "libido", are descriptive of some aspects of the functioning of the Reticular "Presented at Annual Meeting Can. Psych. Assoc., Banff, June, 1960. lAllan Memorial Institute, Dept. of Psychiatry Mc-Gill University, Montreal. ' Activating System, for example, that cathexis with libido and activation by the reticular system seem to refer to the same pheno~enon, the one describing it as con-ceptu~hzed by .the. psychoanalysts in studymg the subjective life, the other as objectively recorded by the Neurophysiologists.
Interest and its Disorders
Interest in something, or concentration upon something may be defined as a focussing of consciousness. An increase in concentration is a heightening of awareness of some of the data of consciousness at the expense of the awareness of~he~emainder. In almost every psychiatnc disturbance, there is a disorder of nterest, so that inability to concentrate IS one of the most common functional symp.toms. This symptom is usually only mentioned in passing but in students and certain other patients where concentra-t~on is o~central importance in their daily lives, disorder of interest may be the chief complaint.
Interest disorders of students often occur embedded in the following cluster of characteristic symptoms:-1) Reluctance to awaken from sleep in the morning. 2) Persiste.nce of lethargy, a feeling of not bemg fully awake, sometimes with depressive feelings for some time after arising in the morning. 3)~voidan~e. of subjects of study. The Idea of sitting down to study will be be given up with the slightest excuse. 4) When actually studying or attending to a lecture, the material does not sink in. The patient realizes that he has been reading several pages without assimilating anything. Even with conscious effort he is unable to attach himself to the words. At the same time there is difficulty or inability to recall the material studied. 5) There may be inability to grasp the significance of the written or spoken symbols ... they seem to have lost their meaning. This loss of significance may be selective, in that it may be restricted to the subjects of study, or only to certain subjects of study, either the more difficult ones or subjects that have some special significance for the patient. 6) There may be an overpowering urge to sleep during study or lectures. Sometimes the patient actually falls asleep and may dream he is still studying. 7) During these study difficulties irrelevant ideas may intrude themselves into the mind of the patient, or alternatively his mind may "just be blank" or filled with concerns about his inability to study. 8) If the patient forces himself to stay awake or to study, his world may "tilt" and there will be feelings of anxiety and unreality and an alteration in consciousness . . . a kind of miniature psychosis. (9) Physical symptoms may occur along with these intellectual disturbances, e.g. motor weakness, dry mouth, inability to taste, dimness of vision etc.
10)
In some cases there are difficulties in interpersonal relationships. With a group of friends he may discuss, attend and concentrate with ease, but if there is an unfriendly person in the group or if one of the group shows disapproval, he will freeze up and be unable to attend. As one patient described it "something will descend over my consciousness, like an opacity in my thinking, I will smile and make stereotyped comments but I'm not in real contact." There is also usually a "SUlking" response to difficulties with girl or boy friends.
Mild degrees of interest disorder appear to be common among Canadian students (Hunter et al, 1960) . Severe degrees are more rare but are quite common among Nigerian students and have been described elsewhere as a prominent component of the "Brain Fag Syndrome" a designation used to describe these conditions by the Nigerian students themselves (Prince, 1960) .
Case History
KF., a 23 year old Canadian student, came for treatment after "passing out" subsequent to a rejection by his girlfriend. He was treated for a period of two and a half years and his symptoms can be divided into three periods -a first period when he was depressed and concerned that he could never marry; a second period after he married and suffered a well developed "interest disorder"; and a third period which was characterized by difficulties with his wife and urges to have extra marital affairs.
We will be concerned largely with the second period and the interest disorder. His mother felt that she had married below her and openly derrogated her husband. She was very bound up with her son, the patient, giving him everything he wanted materially, and making it clear that he was the important person in her life. She was very ambitious for him but he felt that she was far more interested in what he could do and in the reflected glory he would bring her than in him himself. As a child when he would hurt himself she would be annoyed at him and slap him instead of consoling him. She was over-protective, always encouraging him to sleep in in the morning and encouraging him to stay away from school with the slightest excuse.
He had one sister who was three years his elder. She was sociable and outgoing and seemed to be jealous of the patient because of the latter's indulged relationship with the mother. She retaliated by excluding him from her social groups, calling him stupid in front of her friends etc. The patient withdrew spending most of his time with his toys, particularly his troop of toy soldiers and developed a rich fantasy life. Generally speaking, his relations with people were rather distant. He felt uncomfortable with people-as he remarked "like a baby making strange". He was very possessive with his friends particularly with girl friends. If he wasn't the centre of attention he would have a sulking response-withdraw and fall into a hurt silence.
The father was rather passive but showed a good deal of interest in the children. The patient felt sorry for him and guilty about the fact that the mother so openly showed her preference for him rather than his father.
He was a very successful student during high schoolbut after his marriage at the age of 24 he began to have difficulty studying and attending to lectures. He began to sleep in in the morning, to avoid lectures and avoid studying whenever possible (in spite of the fact that consciously he very much wanted to pass his course). When he did force himself to study, he would be overpowered by sleep, or if he was able to resist sleep, he would be unable to grasp what he read and suffered a variety of physical complaints.
"I sleep in because I hate like the devil to face the day; yesterday I slept through a whole lecture. The fear of exams no longer moves me. This lethargy doesn't involve everything though-if I was exhausted in front of my book and someone called to go and have a game of cards, I could keep up with you all night. Or I could read a detective novel with the greatest interest. If I force myself to study I get panicky and just scan over the pages not getting anything out of it. I can't get my mind on those things-it just won't work-it won't get down there. I usually give up. Last night I was working on a history essay-it was fine for about an hour, then it hit me. My body became fatigued, my hands ached, the veins stood out, no desire to want to move. I smoked but there was no taste to it, my mouth felt dirty, my eyes ached, I had to quit."
The symptoms intensified as the exams approached.
"Monday morning I just had to study some Plato. At ten to 8 a.m. I said I was going to be positive about this thing and began to read and make notes. At 8 I was beginning to have to look back at paragraphs because it didn't sink in. I couldn't get meaning out of my senses. The words wouldn't relate to what I had just read, or to what I knew. Everything was broken up and just didn't have any meaning. My arms were like lead and I couldn't write. By 8.15 I was bawling my eyes out and that finished me for the day."
At the height of the disturbance he suffered a kind of miniature psychosis.
"I was trying to study but couldn't. My wife told me to lie down until dinner. She woke me and I sat down to eat. My fingers were aching and I felt sensitive all over the body. The dinner repelled me and suddenly I felt very confused and strange. I was dizzy, my world seemed to be giving way. It was as if I was in the centre-no one else was involved-everything was topsy turvy-nothing was related to anything else. I didn't know what the knife and fork were for, I picked up the knife and it was meaningless. I couldn't keep my head above water-what could the meat be for, I felt a sense of dread and could hardly get my breath. I took some phenobarb and it gradually went away-I was just exhausted." At that time he had a cluster of world destruction dreams -the following are examples: "M. and I were cruising down the St. Lawrence. We got off the ship and somehow it seemed that the ship was leaving without us. We were running and it seemed we wouldn't catch it. Then there was a rock slide and suddenly the whole pier and canal tilted up and toppled over towards us." "I was in a room, there was also a rather shadowy woman there. There was an insect in the room too and I had the feeling that the insect and I were trapped in together, maybe it was a bumble bee, the only bug I'm afraid of. Then there was a sense of the whole place falling-there seemed to be a fear of the woman-everything started to go to pieces. I was com-312 CANADIAN PSYCHIATRIC ASSOCIATION JOURNAL Vol. 6, No.6 pletely frightened and I shouted out in my sleep." After these experiences his symptoms improved somewhat and he was able to pass his examinations successfully, though by no means up to his usual standards.
The Reticular Activating System
In the early part of the century, the commonly held belief about sensation and consciousness was that impulses from the sense organs reached the cortex after passing through several way-stations and the optic thalamus. Conscious appreciation of pain and of some of the other cruder sensations was thought to occur at the thalamic level while other more differentiated conscious experiences occurred as a result of activity at the cortical level (for example see Brain, 1952) . During the past ten years a further complex system involved in sensation and consciousness has been discovered which is, as it were, engrafted upon the side of this classical model. This system has been called the Reticular Activating System" and as a result of the explorations of Magoun, Jasper, Moruzzi, Bremer and many others, its features may be described as follows:
It is a column of cells oocupying central portions of the medulla, pons and midbrain and extending upwards through the subthalamus into the ventro-medial parts of the thalamus. Actually it crosses many conventional anatomical boundaries and as it is now conceived, the R.A.s. represents a physiological unity rather than an anatomical one. Papez, 1956) .
Embedded in the lower reaches of the reticular column, are the 'centres subserving cardiac and respiratory rhythms, vomiting, swallowing and vasomotor centres and many other vital cell dusters. The reticular 'column is at the same time perhaps the most vital area and the most earIy as 1938, Penfield had pointed out the need for a sub-cortical integrating system intimately related to consciousness and gave neurosurgical evidence for its presence. He called this system the centrencephalic rystem, many features of which anticipated those being discovered as properties of the R.A.S. (Penfield, 1954) . protected area in the body. It is interesting, in view of the apparent roleof the upper parts of the reticular column in consciousness, that this area lies within a few millimetres of Descartes' pineal gland.
Cytologically the R.A.S. is characterized by its great structural diversity. Olszewski (1954) comments as follows, "The reticular formation must be considered as a collection of nuclei of very different structure" . . . "The most striking feature of the cytoarchitecture of the lower brain stem is the great variety of cell types which are found in a few cubic centimetres of volume ... the variety is greater than in any other part of the central nervous system. The cells vary not only in regard to their size, shape and intensity of staining but particularly in regard to the arrangement of the Nissl substance and position of the nucleus in the cell body." What the meaning of this cell diversity is with respect to cell function, or even whether it has any meaning is not clear.
(b) Function
(I) Cortical Activation Impulses from the R.A.S. "spray out" as it were over the cerebral cortex' to bring about its activation or awakening. The flitting to and fro inter-communication between the Reticulo-thalamic nuclei and the cortex seems to be the physical counterpart of consciousness. The continuum from sleeping through dreaming and twilight states to full consciousness is related to variations in intensity or kind of activation by the R.A.S. These variations are accompanied by parallel variations in E.E.G. patterns (Rheinberger and Jasper 1937; Moruzzi and Magoun, 1949; Jasper, 1952) . The waking effects are thought to reach the cortex in two ways, one extra-thalamic, passing up the internal capsule from the sub-thalamus, the second passing from 'The R.A.S. also has relationships with the motor system and the endocrine system, but only those with the cortex and the sensory system will be commented upon here. For review see Magoun (1958) . the ventra-medial thalamus upwards into the dorsal and lateral thalamic nuclei to be sprayed out finally upon the cortex probably from the reticular nucleus (Starzl, Taylor and Magoun, 1951 ; and Hanberry, Ajmone-Marsan and Dilworth, 1954).
Although most investigators have been interested in the awakening effects of the RA.S., Jasper (1954) has shown that inhibitory effects upon the cortex may have their origin in the same cell groups -indeed this would be necessary if the R.A.S. is related to attention which involves both a focussing or energizing aspect and a dampening or inhibiting aspect.
Physiologically, there appears to be at least two functional divisions of the RA.S. Sharpless and Jasper (1956) have described a lower component giving rise to "tonic" activation and a cephalic portion giving rise to "phasic" activation. These authors summarize their views as follows:
:' It is evident that if the activating system IS~o play an.important role in the waking animal, alerting the C.N.S. and compelling attention in the presence of novel and biologically important stimuli, it must be sensitive to slight changes in the quality of stimuli impinging upon the organism's receptors. Moreover, it must be capable of producing rapid but brief shifts in the reactivity of the C.N.S. Our evidence indicates that only the diencephalic component of the RA.S. has these properties. The more caudally situated reticular system is capable of only crude differentiation between stimuli and produces long lasting, persistent changes in the level of reactivity. The properties of the lower brain stem reticular system, therefore, are well suited to the maintenance of wakefulness over long periods of time, but are ill adapted to the sudden and brief changes in reactivity that must occur in response to highly specific stimuli, if the animal is to meet the demands of its waking environment. . . . The unspecific thalamac system is strategically situated for subserving attentive processes in the conscious animal . . . and has physiological properties distinct from those of the lower reticular activating system." The R.A.S. may also be divided on the basis of the action of various drugs. For example Adrenaline and Nor-adrenaline when injected intravenously in the intact animal give rise to the cortical activation pattern. Rothballer (1956) has shown that this activation response disappears when the medullary portion of the R.A.S. is destroyed, hut not when the higher levels of the RA.S. are destroyed.
The medullary portion appears also to be the largactil-sensitive portion.
At any rate it is clear that the portion of the reticular column with which we are concerned has very diverse characteristics -diverse in cell structure, anatomicalconnection, and in physiological and pharmacological functions and properties. Although these differences have by no means been fully worked out, it may be expected that the activation of the cortex is different in the following respects:
( 1) Areas of 'cortex activated (2) Intensity of activation (3) Kind of activation, i.e. activation from different areas of the reticular column.
(II) Control of Sensory Input
Thus far we have considered the relationship between the R.A.S. and interest 'only insofar as the cortex is concerned. In addition influences from the R.A.S. have been shown to descend peripherally and determine the degree or kind of afferent excitation passing centrally. This influence may operate by raising or . lowering the threshold of stimulation of the sensory end organ itself or may act at the first sensory relay. Descending influences of this general type have been shown on proprioceptive endings (Hagbarth and Kerr, 1954) , the cochlea (Galambos, 1956) , retina (Granit, 1955), and olfactory bulb, (Kerr and Hagbarth, 1955) . How these influences may be concerned with attention is demonstrated by Hernandez-Peon (1956). Electrical activity from the cochlear nucleus of an unanaesthetized cat was recorded. Prominent potentials were evoked in this nucleus by click stimuli when the cat was in the relaxed or drowsing state. These however, were markedly attenuated when the animal's attention was attracted visually to mice in a beaker or to the odour of fish, This work indicates that the narrowing and intensification of the field of awareness that occurs in focal attention may be brought about in part by the selective alteration of information either at the first synapse or even at the sense organ itself.
It is dear that this sensory censorship component of phenomena of interest occurs outside of -conscious control. We can consciously shift our attention from one idea to another or expel an idea from our mind, but we cannot consciously decide "I will not see". Of all the sensory modalities, olfaction alone is automatically removed from conscious control in the normal individual -we rapidly become accustomed to odours and cannot consciously recapture them. It is only under pathological conditions that other sensory modalities are so removed, e.g. in hysterical blindness or deafness.
To summarize then, the classical conception of the physiological basis of perception and consciousness has had to be revised and expanded considerably, It has become clear that sensory impulses reach their classical cortical receiving areas at all times -even during sleep, under general anaesthesia and in coma -indeed they seem to reach the receiving areas more perfectly during these unconscious states, judging by cortical evoked potentials. Even when awake, very few of these impulses enter consciousness, indeed the problem seems to be one of protection from the barrage of stimuli rather than bringing about an increased openness to it. The reticular activating system is emerging as a factor of central importance in this protective and selective role. It appears to function as the shifting beam of conscious illumination -selecting from the myriad images projected from the external world upon the cortical mantle, that one which seems at the moment to have most significance; it must also at the same time probe for appropriate memory traces in order to determine and verify this significance; in the same instant it also functions as a highly variable filter, controlling at the periphery the kind and intensity of afferent stimulation in accordance with the moment to moment needs of the organism.
Interest Disorders and the Reticular Activating System
To return to the interest disorders, there are several features about them that would tend to implicate the Reticular Activating System in their genesis. In these patients, it would appear that the R.A.S. is sluggish in its waking of the cortex -sleep hangs out over the morning. Similarly it appears to withdraw its activating effect in inappropriate circumstances -i.e. when the patient confronts his books and consciously wants to study them or when someone in the patient's group proves unfriendly. In coping with their studies these patients show a continuum from a more or less conscious avoidance of study and then when the conscious avoidance has been mastered, unconscious mechanisms take over and the aetivationof the cortex (and possibly influences upon the afferent sensory pathways as well) is altered in a way that is not within their consciouscontrol. Either he falls asleep completely, or he cannot fully awaken to the subject of his study and cannot focus his attention.
What of the state of affairs in which the patient is conscious and can f.ocus his attention, but the words have no meaning? There is no connection between the word before him and other words in the sentence; nor is there any connection between the word that is before him and anything else he knows. The words have no "meaning charge". In some cases, only the letters are recognized -as one patient said "it is as though a child of 5 were looking at the page, I recognize the letters but they don't unite together to form meaning."
It has already been noted that there are at least two types of reticular activation, "tonic" activation from the more caudal areas, "phasic" from the higher areas. It has also, been noted that on the basis of cell structure, anatomical connections, and pharmacological behaviour many other functional divisions of the R.A.S. probably exist. We have as yet no knowledge of the subjective aspects of the activation of these various reticular components. For example, what would the subject experience if the tonic component of his R.A.S. were functioning, but his phasic component could not function? Of course it is much too premature to suggest that the feeling of being unfamiliar with the spoken or written symbol or the feeling of "an opaque hood descending over the consciousness" might be related to this physiological state of affairs. However, the answer may lie in this general direction.
The Ego and Libido Theory
In psychoanalytic literature the ego is that mental component which is illuminated by consciousness, perceives, remembers, conceptualizes, solves problems, initiates motor activities etc. The ego is also conceived to have certain unconscious portions which take part in defensive activities of several kinds (e.g. denial, incorporation, projection etc.) Freud (1920") who first conceived of the ego in this technical sense, was fond of comparing the ego to an amoeba whose body was a libidinous reservoir stretching out and withdrawing its libidinous pseudo-pods as interest was focussed and relinquished. In his words: "Think of the simplest forms of life, consisting of a little mass of only slightly differentiated protoplasmic substances. They extend protrusions which are called pseudopodia into which the protoplasm overflows. They can, however, again withdraw their extensions of themselves and reform themselves into a mass. We compare this extending of protrusions to the radiation of libido on to the objects, while the greatest volume of the libido may yet remain within the ego; we infer that under normal conditions ego-libido can transform itself into object-libido without difficulty and that this can subsequently be absorbed into the ego. . . . In the light of the libido theory we may say ... that sleep is a condition in which all investments of objects, the libidinal as well as the egoistic, are abandoned and withdrawn again into the ego."
(a) The Nature of the "Protoplasm"
Within psychoanalysis, there has been a good deal of discussion about the fundamental nature of the "psychic energy", the "protoplasm" employed in the various activities of the ego. The history of the evolution of these ideas and the conflicting opinions about them have been dealt with at length elsewhere (Colby 1955; Bibring, 1941; Hartmann, Kris and Loewenstein, 1946) . In speaking of this general area Freud employed the German besetzung, meaning "to invest with a charge"-in English translation this word has been rendered as cathexis from the Greek kathexo meaning "to occupy". The term cathexis has been used rather loosely and it is not always clear whether it is only one kind of energy that can cathect objects or whether there are several. Freud in the last chapter of his "Interpretation of Dreams" speaks of "cathexis with libido", of the "cathexis of attention", of "mobile cathectic energy, a portion of which is familiar to us as attention" and of "preconscious cathexis".
To summarize briefly however, some authors feel that the energy involved in ego activities is a neutral energy resulting from the fusion and neutralization Vol. 6, No.6 of libido (pleasure energy) and destructive energy. Others feel that the energy of the ego is distinct from libido and destructive energy, that it is a neutral energy, present from birth which gradually invests the ego functions concornmitent with its maturation. Colby (1955) has suggeste dthat there is only one type of psychic energy which he suggests be called cathexis energy. Federn's (1952) writings are among the most relevant to our present study. He deals extensively with the subjective feelings in various ego states-in dreams, depersonalization, estrangement, psychoses, etc. In a rough way I would summarize his rather tortuous ideas as follows: the ego is a reservoir of an energy he calls ego-libido (a fusion of pleasure energy and destructive energy). In dealing with objects the ego coats the object with ego libido, and when it withdraws its interest from that object, it leaves a coating of libido upon the object representation in the cortex which is then called object libido. Ego libido itself gives rise to a feeling of selfhood which is not generally noted unless it is disturbed; object libido is subjectively recognized as investing objects with significance. Normally, when an already experienced object is perceived the ego libido flows out to meet the object coated with object libido and a feeling of familiarity and recognition occurs.
(b) Federn's Conception
In some pathological states, the boundary of the ego -the "pseudopod" -is not completely energized with ego libido and in this circumstance the individual is conscious of the object, knows that it should be familiar but has the feeling that he does not know it -he cannot, as it were, contact it, it has no meaning for him. Federn writes:
"When ego feeling does not accompany consciousness, the individual is only aware that an experience-which may be the perception of a somatic or external reality, a memory or merely an affect-is or has been taking place within, but this knowledge is accompanied under these circumstances by a sense of strangeness, or in other words a feeling of strangeness appears instead of ego feeling". The way Federnconceives of the process seems, in some ways, to be analagous to the occurrences on a radar screen. On the screen is a rotating beam and when an object with certain physical characteristics of density etc. comes within range the object lights up each time the rotating beam falls upon it. The analogy would be more complete if the object retained some increased glow each time the beam struck it. In the pathological condition of estrangement it is as if the rotating beam loses its energy so that the object is as it were out of range and no longer lights up with familiarity when the beam is directed towards it.
(c) The Sense Organs in Ego Defence
Regarding the relation of the organism to the bombardment with stimuli and the need for selection and protection from this barrage, Freud (1920 b ) vividly portrays the situation as follows:
"Let us picture a living organism in its most simplified possible form as an undifferentiated vescicle of a substance that is susceptible to stimulation.... This little fragment of living substance is suspended in the middle of an external world charged with the most powerful energies; and it would be killed by the stimulation emanating from these if it were not provided with a protective shield against stimuli. It acquires the shield in this way; its outermost surface ceases to have the structure proper to living matter, becomes to a certain degree inorganic and thenceforward functions as a special envelope or membrane resistant to stimuli.... By its death, the outer layer has saved the deeper layers from a similar fate-unless that is to say, stimuli reach it which are so strong that they break through the protective shield. Protection against stimuli is almost a more important function for the living organism than reception of stimuli. ... The main purpose of the reception of stimuli is to discover the direction and nature of the external stimuli; and for that it is enough to take small specimens of the external world, to sample it in small quantities. In highly developed organisms the receptive cortical layer of the former vescicle has long been drawn into the depths of the interior of the body, though portions of it have been left behind upon the surface immediately beneath the general shield against stimuli. These are the sense organs, which consist essentially of apparatus for the reception of certain specific effects of stimulation, but which also include special arrangements for further protection against excessive amounts of stimulation and for excluding unsuitable kinds of stimuli.... They may perhaps be compared with feelers which are all the time making tentative advances towards the external world and then drawing back from it." To select 'finally one psychoanalytic study which deals with sensory input; Lustman (1957) and associates studied 46 newborn infants during circumstances they regarded as being extremes of pleasure and unpleasure -i.e. during active suckling and during colic. He observed that during these experiences they were almost completely unresponsive to auditory, tactile and electrical stimulation.
He feels his observations suggest that the primitive ego has at its disposal a certain small amount of "psychic energy". During the extremes of pain and pleasure all this energy is being employed in the cathexis of the relevant structures e.g. during suckling the oral mucosa and sucking apparatus: No further energy remains for the cathexis of ot~e~ego functions including the remammg sensory apparatus. He comments further:
"This lack of available energy forms an inborn primary defense mechanism which is called the defense of imperceptivity. Although most blatant in the neonate, it is felt that this defense operates to a lesser or greater degree throughout life and that it will be most discernible in crises or catastrophic experiences (e.g. the pain of a wound will go unnoticed in the heat of battle)". "This can be defined as fol-lows; when the level of excitation from within (and without) reaches such magnitude as to overwhelm the ego, the tendency is to direct all available psychic energy preferentially to those ego apparatuses which deal with internal excitation; thereby the ego apparatuses which deal with external excitation will he automatically depleted or "closed" because of a lack of energy, rendering the organism totally or relatively impercipient to external excitation."
Interest Disorders and Libido Theory
To return once more to the interest disorders. It is clear that the waking inertia, the falling asleep during study and lectures and the inability to fix attention upon the subject of study can be spoken of as a reluctance on the part of the ego to cathect the outside world or at least some segments of it. (The dynamics of the disorder need not concern us here but only the economics).
Are we to think of these interest disorders as depletions of psychic energy in Lustman's sense where most of the libido has already been invested in former objects of study leaving insufficient to spread over new objects of study? Some students speak of it in this way as though they were exhausted by "excessive use of their brains". Indeed the Nigerian students' designation "Brain Fag" implies such an origin.
There may possibly be some element of exhaustion involved in these conditions. However, it is clear that most often there are not, for example, many students who 'cannot study can easily read a detective novel, and one student described being completely unable to grasp the content of his pathology book, yet after giving up his pathology he spent two or three hours solving some very involved mathematical problems from the "Scientific American" magazine. Further, sleep which under normal circumstances replenishes psychic energy, does not so replenish these patients. Often at the height of their difficulty they are sleeping much more than normally. The disorder then would seem to represent not an exhaustion of ego libido, but rather a counter cathectic phenomenoni.e, positive, energy-requiring forces are being employed to shut out the world or segments of it. It is not that the ego has too little energy to thrust open the door to the world, but that unconscious forces are working hard to keep the door dosed while the ego is trying more feebly to open it.
What of the interesting phenomenon of consciousness without meaning? The student sees the words on the page, can focus his attention upon them, but can get no meaning out of them. In Federn's terminology, the situation would appear to be one in which the ego boundary was not fullycathected with ego libido. The pseudopod was not completely filled with protoplasm as it were.
To demonstrate to oneself something of the possible subjective experience of these economic alterations, one may carry out the following experiment. Take up a position between two radios A and B playing different pieces of music. Commence with low volume on A and average volume on B. Gradually increase the volume on A and it will be noted that the quality of the perceived sound from B will change until only musk from A (the louder) will be significant -the music from B will become as a hollow form devoid of meaning. Even with conscious effort one is unable to derive meaning from music B -it will still be there as a moving fluctuation and one can attend fully to it but all the "meaning charge" will be attached to the louder music. It would appear that the significant music is being contacted by a pseudopod well filled with ego libido, whereas the meaningless music is being contacted by an uncathected ego boundary.
The above experiment was suggested by a passage in De Prenier's (1952) essay entitled "On Love and Pain". He also points out the power of the orgasm to remove the "meaning charge" from the toothache, He writes: "My remedy for the toothache is the orgasm.... As the climax is being reached the pain of the toothache becomes less and less until the pain has been sucked out and the place where it was is just a point in space-a hollow form. (I was in a music store once buying some records. Someone was playing a record in the booth next to me. I could hear the form of the other music but the passion seemed to be drawn out of it because I was listening to my own music. The other music was pure geometric form rising and falling, the lines approaching and receding. The vital form had been sucked white of blood.) Then as the climax occurred even the point of the toothache disappeared and I had no consciousness of toothache or tooth at all."
More recently, Licklider (1959, 1960) have demonstrated that certain types of pain (particularly pain associated with dental work) may be reduced or abolished by intense acoustic stimulation -a combination of noise and music which can be controlled in intensity by the patient. They report that in about 90% of 5000 dental patients (who required drilling, extraction etc), sound stimulation was the only analgesic agent required. They do not give too clear a picture of the subjective experience during audio analgesia, but concerning a polyp removal they write: "... there was a sharply localized pain ("pinprick") at the time of the incision and again when the suturing needle passed through the skin. The pain was clearly recognizable, but quite small and inconsequential. During the remainder of the operation, there was nothing that coul~be called pain-only pressure and tension. Some patients report no pain at all when the noise is on high intensity. Others say that there is detectable pain, but that "it doesn't hurt."
In this series, the suppression of the "meaning" of one piece of music by another, the suppression of toothache by orgasm, the suppression of toothache by noise and music, it would appear that the "pseudopod" is forcibly pulled to-ward the louder music or the orgasm and that the ego boundary that impinges upon the softer music and the tooth pain is uncathected. Psychoanalysis does not appear to postulate two kinds of separable energy in these circumstances, e.g. one related to consciousness, and one for "meaning" -rather it postulates differences in amount of only one kind of cathectic energy. The same view would seem to apply to the phenomenon of consciousness without meaning that has been described in the interest disorders.
Discussion
An attempt has been made to draw attention to the similarities between some of the functions of the Reticular Activating System and the way the psychoanalysts think about ego energies. In both systems, in addition to the classi~al anatomical structures and neuro-physiological activities, a third element is required for conscious functioning: for the neurophysiologists it is called act~v~ tion by the R.A.S.; for the analysts It IS called cathexis with ego libido. This third element in both cases may be thought of as a kind of luminous coating that is sprayed out upon the representations in the cortex to render them conscious.
In fact, what I am really doing is locating Freud's ego-cum-ameoba in the reticular nuclei of the brain stem and identifying it with the physiologists' R.A.S. and also with Penfield's centrencephalic system. Freud's pseudopods would then become the tongues of to and fro electrochemical activity that pass between the reticular nuclei and the cortex. The ego libido itself would be that electrochemical activity.
If we are to consider the R.A.S. to be the ego. of the psychonalysts, we might reasonably expect that other portions of the reticular column would subserve the unconscious portions of the ego involved in defense. Attention has already been drawn to the descending activities of the reticular system and their role in con-trolling peripherally the intensity and nature of incoming stimuli. This censorship or editing occurs at an unconscious level and it is suggested that these mechanisms represent a primitive kind of ego defense mechanism -perhaps similar to Lusrman's defense of irn pe rc eptivity. This system defended Hernandez Peon's cats against distracting auditory stimuli when they were concentrating upon the mice under a bell jar; and perhaps the same system was functioning in connection with Lustman's neonates defending them from distracting external stimuli while they were actively suckling. The defense of imperceptivity seems to be a primitive and very physical kind of denial mechanism. Can anything be said about other ego defense mechanisms? Some cannibalistic peoples, the Fang of West Africa for example, have the custom of eating their dead relations. We are very familiar in the clinic with a more "spiritual" kind of eating of the dead as a means of defending the ego against grief -the defense mechanism of incorporation. It is interesting that the engram for swallowing is embedded in the reticular column just below the "activating" or ego portion. We have of course no idea what the physiological basis of the defense of incorporation might be and it may be coincidence that the engram for swallowing lies in close proximity to the area we have felt to subserve the ego. The same remarks would be applicable to vomiting and the defense mechanism of projection. Analysts have often looked upon projection as a kind of "spiritual" vomiting. The engram for vomiting is also embedded in the reticular column nearby. Of the other defense mechanisms, repression, reaction formation etc., we can at the moment say nothing.
The phenomenon of consciousness without meaning as exemplified in the interest disorders led to considerations of different types of activation or of libido. Our present knowledge does not 320 CANADIAN PSYCHIATRIC ASSOCIATION JOURNAL Vol. 6, No.6 carry us far in this area. It is clear however that there is ample structural, pharmacological and physiological evidence to suggest that there are different types of activation and that these may be implicated in the variety of interest experiences that occur clinicalIy and normally. It is clear that we may be interested in an angry way, or in an erotic way or in a neutral way -and also that we can be pathologically interested in things that should have meaning but have lost it (estrangement); or we can be pathologically interested in things that should have no meaning to us but seem to be full of meaning, as in deja vu experiences. Whether these subjective experiences represent differences in kind of interest energies or differences in intensity of only one kind of energy is not dear. Perhaps different components of the R.A.S. are brought into play in these varied interest experiences.
In this paper I have not done justice to the richness and diversity of either the psychoanalytic literature or the neurophysiological. No doubt I have omitted important sectors in each area and perhaps misinterpreted others. My aim has been more to present a way of thinking rather than to exhaustively review the areas or to arrive at any final answers.
It is clear that all these considerations lead us no further to the ultimate relation between mind and brain. Formerly it was known that consciousness was related to the brain, now it would appear that it is related to certain specific parts of the brain. That is all. Why activity taking place in the classical sensory cortical areas should be illuminated or renderedconscious by integration with the reticular column is certainly far from clear. Indeed we are in the same position as the 17th Century philosopher Joseph Glanvill who laments: "How the purer Spirit is united to this Clod, is a knot too hard for fallen humanity to untie. . . . How should a thought be united to a marble statue, or a sunbeam to a lump of clay! The freezing of the words in the air in the northern climes, is as conceivable as this strange union. . . . And to hang weights on the wings of the wind seems far more intelligible."
In 1915 Freud wrote: "... Research has afforded irrefutable proof that mental activity is bound up with the function of the brain as with that of no other organ. The discovery of the unequal importance of the different parts of the brain and their individual relations to particular parts of the body and to intellectual activities takes us a step furtherwe do not know how big a step. But every attempt to deduce from these facts a localization of mental processes, every attempt to think of ideas as stored up in the nerve cells and of excitations as passing along nerve fibres, has completely miscarried. The same fate would await any doctrine which attempted to recognize, let us say, the anatomical position of the system Cs-conscious mental activityin the cortex and to localize the unconscious processes in the subcortical parts of the brain. Here there is an hiatus which at present cannot be filled, nor is it one of the tasks of psychology to fill it. Our mental topography has for the present nothing to do with anatomy; it is concerned not with anatomical locations, but with regions in the mental apparatus, irrespective of their possible situation in the body...." Perhaps the Reticular Activating System can begin to fill the "hiatus" of Freud and some slight further advance can be made at the present time in relating the subjective and objective aspects of mental life.
Summary
The clinical picture of disorders of interest as observed in students is described. This clinical picture is explained in the language of Neurophysiologyespecially in the light of recent findings in connection with the ascending reticular activating system; it is also explained in the language of psychoanalytic ego psychology. An attempt is made to show that some of the activities of the R.A.S. are the same activities as are described in such psychoanalytic terms as "cathexis with libido" etc. It is suggested that Freud's ego-cum-amoeba may be located in the reticular 'column and may be identical with the R.A.S. and Penfield's centrencephalic system. Resume L'article decrit Ie tableau clinique des troubles de l'interet, tels qu'on les a observes chez des etudiants, Le tableau clinique est explique dans le langage de la neurophysiologie, surtout ala lumiere des constatations recentes au sujet du systeme d'activation reticulaire ascendante; on l'explique egalement dans le langage psychanalytique de la psychologie du moi. On cherche ademontrer que certaines des activites du S.A.R. sont les memes que celles qui ont ete decrites par des termes de psychanalyse comme "investissement avec libido". On laisse entendre que l' ego-cum-amoeba de Freud pourrait se trouver dans la colonne reticulaire et etre identifie avec Ie S.A.R. et Ie systeme centrencephalique de Penfield.
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